Microbiological interaction studies between ceftazidime-avibactam and pulmonary surfactant and between ceftazidime-avibactam and antibacterial agents of other classes.
For an antibacterial agent to be considered for clinical studies in nosocomial pneumonia (NP), it should be active in the presence of pulmonary surfactant. Furthermore, owing to the common practice of treating such infections with more than one antibacterial agent, it should be free of antagonistic interactions with agents of other classes. The aim of this study was to demonstrate the effect of pulmonary surfactant on the activity of ceftazidime and ceftazidime-avibactam and to determine the interaction (if any) of ceftazidime-avibactam and six antimicrobial agents common in the treatment of NP. Minimum inhibitory concentration (MIC) determination for ceftazidime and ceftazidime-avibactam was performed with and without the presence of four concentrations of bovine pulmonary surfactant, and a chequerboard assay was used to determine any interaction between ceftazidime and ceftazidime-avibactam with tobramycin, levofloxacin, linezolid, vancomycin, tigecycline and colistin. Here we report that the in vitro antimicrobial activity of ceftazidime-avibactam against β-lactamase-producing Gram-negative bacteria remained unaltered in the presence of pulmonary surfactant at concentrations that antagonised the antimicrobial activity of daptomycin. Furthermore, in chequerboard interaction studies, an absence of antagonism was demonstrated between ceftazidime-avibactam and six antimicrobial agents of different classes when tested against aerobic species frequently isolated from NP. The results support the further investigation of ceftazidime-avibactam as a potential treatment for NP caused by susceptible bacteria.